A 58-year-old man sustained C4-C5 post-traumatic myelopathy with C3-C4 sub luxation, slight compression of C3 vertebral body, C4 spinous process fracture and C6 compression fracture. He subsequently developed syringomyelia from C4 to C6, which was shunted into the subarachnoid space. Postoperatively, there was some but insignificant improvement of his symptoms although a postoperative metrizamide spinal computerised tomography showed compelte drainage of the cyst. This patient died 1 year later. Autopsy examination of the spinal cord showed extensive damage of the posterior half of the cord at C3-C4 but the damage was much less exten sive from C4 to C6 (where the syrinx was located), affecting mainly the right dorsal column at C4 and the right dorsal column and right anterior horn at C5-C6.
damaged segments of the cord at the site of the spinal injury and complete drainage of the cyst may not necessarily result in the satisfactory relief of symptoms.
Case report
This 58-year-old man became paralysed with no motion in the extremities in November 1977 after his car was hit from behind by another vehicle. A few hours later, he regained some movement of his legs. Cervical raiiographs revealed the presence of spondylotic changes, C3-C4 retrolisthesis, slight compression of C3 body, fracture of the C4 spinous process and compression fracture of C6. The fractures were immobilised with skull traction and the patient was transferred to our care 3 weeks after the injury. Neurological examination on admission showed normal mental and cranial nerve functions with no Horner's syndrome. Hypalgesia was present in the dermatomes of C5 and C6 and an algesia below C6 bilaterally. Touch sensation was densely impaired below C4 bilaterally.
Vibration sense was diminished in the upper limbs but absent in the legs, and position sense was not detectable in the hands and lower extremities. All the limb muscles were densely paretic and spastic, especially in the upper limbs. The biceps, brachioradialis and ankle reflexes were absent and the triceps and knee jerks were hypoactive with bilateral Babinski signs. The patient had weak voluntary control of the anal sphincter and the bulbocavernosus response was positive.
Skull traction was discontinued 1 month after the injury. When the patient was dis charged in April 1979, pain sensation was diminished below C7 on the right and C6 on the left side and touch was decreased below C4 bilaterally; vibration and position senses were normal in the shoulders, impaired in the elbows and hands but absent in the legs.
He had more motor than sensory return and was able to ambulate with a walker without any orthosis.
In February 1981, the patient noticed pain and increased numbness and stiffness in the trunk and extremities. There was no associated lesion in the bowel, bladder or skin to account for the increased spasticity. At the same time, he had increased difficulty with his daily activities and lost his ability to walk. When he was examined in March 1982, the legs were very spastic and the sensations of pain and touch were impaired below C3 bilaterally with no change of proprioception, or of motor power. Gas myelography revealed enlargement of the cord at C4, C5 and C6 vertebral segments and there was partial collapse of these segments when the patient was changed from the head-flat to the 5-degree head-down position. Metrizamide spinal computerised tomography (CT) was not satisfactory because of poor resolution of the images and because of metallic artefacts from the patient's dental fillings at the C3 and C4 segments.
The patient was operated in May 1982. Laminectomy of C4 and C5 was performed, followed by incision of the dural, arachnoid and pial membranes. A 6 mm long midline myelotomy was made at the C5 cord level and a cavity about 2 cm long was found within the spinal cord. The cavity was shunted to the subarachnoid space with a silastic K tube (Rossier et al., 1985) . The intramedullary limb extended 1 centimetre cranially and 1 centimetre caudally from the site of insertion of the shunt and the extramedullary limb, about 2 cm long, was directed caudally in the subarachnoid space. The dura was closed, followed by closure of the surgical wound in multiple layers. Postoperatively, there was minor improvement of the pain but there was no change in the sensory deficits or in spasticity. Spinal CT 2 months after the operation showed no accumulation of the dye inside the cord within 30 minutes post-metrizamide and a small cervical cord (Fig. 1 ).
The patient expired in September 1983 from carcinoma of the colon.
At autopsy, the entire spinal cord was removed with the spine, and was examined after prolonged fixation in formalin. The remaining laminae were removed and the spinal cord was dissected out with the dura. After the dura was opened, the shunt was found to be attached to the spinal cord at the C5 root level with no arachnoid adhesions. Above the site of insertion of the shunt and between the C3 and C4 roots, the cord was markedly constricted. Radio-opaque fluid was injected into the shunt and radiographs of the cer vical cord were taken. The shunt was patent and no residual cavity was found within the cord. The intramedullary arm of the K tube extended cranially to the middle part of C4 and caudally to the middle part of C6.
The shunt was removed and the spinal cord was cut in transverse sections. Gross examination of the cord at the level between C3 and C4 showed extensive damage with some preservation of normal tissue anteriorly. A cavity was present in the central part of the cord from C4 to C6. Above C3, there was greyish discoloration of the dorsal columns and below C6, greyish discoloration of the lateral columns, indicating ascending and descending Wallerian degeneration, respectively.
Histological examination of the spinal cord at C4 showed a cavity in the ventral part of the right dorsal column; loss of neurons and axons and gliosis were present in the right dorsal column and in the tissue surrounding the syrinx, including the anterior white commissure (Fig. 2) . At CS-C6, the cavity was located in the central part of the cord, involving the ventral part of both dorsal columns, the anterior white commissure and part of the left anterior column (Fig. 3) ; a very small cyst was noted in the right anterior horn and there was necrosis of the tissue in the right dorsal column and anterior horn.
Reaction to the shunt was limited to a few giant cells in the wall of the syringomyelia.
Examination of the spinal cord between C3 and C4 showed severe damage to the posterior half of the spinal cord extending to both anterior horns (Fig. 4) ; the damaged tissue showed extensive gliosis. There was almost complete Wallerian degeneration of the pos terior columns at C2 with only a few myelinated axons preserved at the periphery of the spinal cord. There was no evidence of the presence of other cysts in the rest of the cord above C4 and below C6.
Discussion
In our patient, involvement of the anterior white commissure by the syrinx at C5 and C6 (Fig. 3) accounted for the impairment of pain sensation at this level.
At C4 (Fig. 2) , the cyst was located in the ventral part of the right dorsal The indications for surgical treatment in our patients with post-traumatic syrinx were progressive muscle weakness and severe pain (Rossier et al., 1985) , and it has been demonstrated that in general, pain and motor deficits but not sensory or reflex deficits showed consistently good response to operative treat ment (Rossier et al., 1985; Shannon et al., 1981; Tator et al., 1982) . Shunt failure, however, could occur, leading to the delayed onset of neurological deterioration. In our patient, both the post-operative spinal CT and autopsy study of the shunt showed it was patent and the syrinx was completely drained.
However, he only showed some but insignificant improvement of pain without improvement of the sensory level and spasticity; degeneration of the cervical cord tissue was probably permanent and could not be reversed by the shunting operation.
